ABSTRACT Few investigations of the respiratory effects of occupational exposure to tobacco dust have been carried out and the threshold limit value has not well been established. A cross sectional survey on a sample of 223 male and female workers at a cigar and cigarette factory in Lucca (Tuscany) showed a significantly higher prevalence of wheezing, attacks of shortness of breath with wheezing, dyspnoea, and rhinitis than in a reference population. A trend towards a decrease in forced end expiratory flows according to smoking habit and work duration was evident. Positive skin prick tests were observed in 26% of men and 23% of women and were positively associated with duration of work and negatively with cigarette smoking. Thin interstitial space involvement was observed on chest x ray examination in almost half the female workers with more than 35 years exposure. These findings suggest that prolonged exposure to tobacco dust may have negative health effects and that it is advisable to establish a threshold limit value for tobacco dust different from that of inert dust.
The effects of tobacco dust on the respiratory tract are not well documented and the American Conference of Governmental Industrial Hygienists has stated that, despite the need to establishing a threshold limit value (TLV), the published documentation is not sufficient.' More than 100 years ago tobacco dust was considered to cause tabacosis, a pneumoconiosis like disease.2 Recent studies have reported a low prevalence of chronic respiratory symptoms in tobacco workers and, after acute exposures, allergic reactions with a decrease in ventilatory capacity2 3; however, no excess of mortality from lung diseases has been observed. 4 The aim of the present study was to investigate the effects of occupational exposure to tobacco dust in a sample of workers in a cigar and cigarette factory in Tuscany.
Material and methods
The Manifattura Tabacchi (MT) in Lucca produces cigarettes and cigars; the tobacco leaves come mainly from Italy and North America. An environmental study, performed before the epidemiological study, showed that total dust concentrations were in the Accepted 21 April 1986 range 0 7 to 24-9 mg/m3; in four of the 11 sampling sites the TLV for inert dust (10 mg/m3) was exceeded.
Moreover, moulds (Alternaria tenuis and various types of Aspergillus) were found, especially in the fermentation room.
At the beginning of the epidemiological study (October 1980 ) the factory had 907 male and female workers. All were asked to complete a simple questionnaire concerning age, current smoking habit, and duration of employment in the factory; the response rate was 87%, 454 women and 349 men. Men had a unimodal distribution of duration of employment, most of them (319) having worked from one to 15 years. For the purpose of the study they were divided into two groups with less or more than six years employment; women fell mainly into two groups, one composed of older women (164) with more than 35 years at work and the other of younger women (286) with less than six working years; they were subdivided for the study into two groups with less and more than three years at work. The distribution of the labour force reported from the pattern of development of the factory which was marked by two main periods of expansion, one during the last years of the second world war (only women) and one after 1970 Standard chest x ray films (posterior and lateral views) were obtained in the same week. Three trained readers separately observed all the radiographs using a modified 1980 ILO/UC classificationl0 to detect perivascular interstitial space involvement (enlargement, blurring, or increased density of the hilum; blurred cardiac outlines; thickened bronchial walls; increased bronchovascular markings); parenchymal interstitial space involvement (fine reticular network, rounded or irregular small opacities, linear shadows); signs of overinflation (reduction in lung density; lowered and flattened diaphragms; increased retrosternal or retrocardiac spaces). A final evaluation was obtained for each radiograph and was derived from the agreement of at least two of the three readers.
As a reference, the population which had been Statistical analysis was performed using the statistical package for the social sciences routines of the University of Pisa computer centre (IBM 370).
Results
The prevalence of the main respiratory symptoms in the different groups according to work duration and smoking habit is reported in table 2. Among men, there was a relatively constant trend to an increase of prevalence rates in the different groups of NS with short work duration to S with longer work duration. Several symptoms showed a significant chi square trend: chronic cough (4%, 12%, 14%, and 25% respectively; chi square = 4-28, p < 0 05), chronic phlegm (9%, 12%, 10%, and 25%; chi square = 4-17, p < 0 05), and wheezing (0%, 12%, 29%, and 32%; chi square = 9-84, p < 0-01). Rhinitis and asthma were more frequent in NS. When these rates were standardised (using an indirect method) according to the reference population', I I a with the same age range and smoking habit, significantly higher prevalences Viegi, Paggiaro, Begliomini, Vaghetti, Paoletti The younger women with more than three years duration of work showed the highest value of FVC (108.9%) and FEV1 (106-7%) ( fig 2) ; they also showed the lowest value of FEF75 -85% (80 8%) and of DL/VA (96.9%) with respect to the other groups. The value of DLCOsb in NS was significantly lower than in the reference population.
In the older women (fig 3) a non-significant trend to a greater decrease of functional indexes in S than in NS was observed. Expiratory flow rates and DLCOsb in younger women than in men, but the prevalence of dubious reactions was similar in both groups. Nonsmokers showed a higher prevalence of positive skin reactions to tobacco derivatives compared with smokers; however, the prevalence of dubious reactions was similar in both smoking categories. Finally, the prevalence of dubious skin tests to tobacco extracts was greater in men with the longer duration of work.
The chest x ray findings are reported in table 4. Men showed a significantly higher prevalence of hilar abnormalities than women, whereas the older women had a higher prevalence of fine reticular network. Round or irregular small opacities were seldom observed in any of the groups. Increase in bronchovascular markings and signs of overinflation were not significantly different in the men and women nor was a trend to an increase in x ray findings according to smoking habit and work duration observed in either men or women. These considerations are confirmed by a comparison with the lung function tests of the reference population which suggests a possible dose effect trend: in fact, all the results of the older women, the mid-end expiratory flows of the second group of men and the end expiratory flows of the younger women were lower than those of the reference population.
By stepwise multiple regression analysis we confirmed that pack-years is a useful index in men14 accounting for the effect of cigarette smoking on most functional parameters. Specific work duration explained only part of the variance in MEF_5O'/. In women, according to the broader range of antiropometric and work duration data, the variance of most functional tests was accounted for by age, height, and total work duration (only for FVC). Pack-years was confirmed to be a useful predictor for diffusion indexes.
The discriminant analysis between the working groups on the basis of the pulmonary function tests gave no consistent information: a trend for a separation of the working groups with some functional indexes was present but, in general, the percentage of cases correctly classified to the group was small. 16 The number of positive skin reactions to moulds and to tobacco derivatives (both present in the working environment) was small, but there were many dubious reactions to these allergens; moreover, a positive association between skin reactions and work duration was noted. As in clinical practice it is common to observe in atopic subjects that the size of skin reactions to moulds is smaller than to pollens the data suggest the possibility that tobacco dust and moulds would cause irritant and allergic effects2 I on the airways of exposed workers and this assumed importance as risk factors for chronic obstructive lung disease."6
Finally, few small opacities were seen on the chest x ray films: this does not seem to confirm the previous hypothesis that occupational exposure to tobacco dust could cause a typical pneumoconiosis,2 though the finding of a considerable prevalence of fine reticular network involvement in the older woman may be interpreted as a sign of deposition of tobacco dust in the interstitium and may be related to their low values of DLCOsb% and MEF75,1. '7 In conclusion, our data suggest that the effects of occupational exposure to tobacco dust, both in terms of increased symptoms and impairment of lung function, become evident after several years exposure. These findings, together with the relatively high prevalence of skin reactors, may be considered risk factors for chronic obstructive lung disease and confirm the need to establishing a TLV for tobacco dust and to performing periodic checks of the environmental and health conditions of these workers.
